Traumatic injury-induced midkine expression in the adult rat spinal cord during the early stage.
Spinal cord injury is a debilitating condition. Midkine (MK) is involved in the generation of the central nervous system during development; however, the role of MK in the mature spinal cord has not been clarified. We examined the expression of MK, which has neurotrophic activity, before and after traumatic injury to the adult rat spinal cord. Following laminectomy, the rat spinal cord was injured at the T-9 level by applying extradural static weight-compression, in which a cylindrical compressor was used to induce complete and irreversible transverse spinal cord injury with paralysis of the lower extremities. The expression of MK was examined up to 14 days after the injury by immunohistochemical and Western blot analyses. Intense MK immunoreactivity was observed in the gray matter around the injury site but not in the necrotic lesion 1-7 days postinjury, although it was slightly positive 14 days after the injury. MK immunoreactivity was not detected in the normal spinal cord. The expression of MK was an early event, and its expression was compared to the increased production of glial fibrillary acidic protein (GFAP), a marker of reactive astrocytes, that was elevated at 2 days postinjury and continued over a 14 day period following the injury. Double immunostaining with anti-MK and anti-GFAP showed the existence of MK in the astrocytic cytoplasm. These findings suggest that MK was produced in astrocytes approximating the damaged region and may represent a reparative neurotrophic factor during the early phase of traumatic injury of the spinal cord.